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DETAILED ACTION 

Specification 

1 . The disclosure i& objected to because of the following informalities: line 36 of 
page 7, the phrase "about-20-time higher revere" should be replaced with "about 20- 
times higher reverse". 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Regarding the claims having the limitation of a plurality of pits or hexagonal pits 
such as claims 2, 3, 8, 12 and 13, the specification does not adequately describe their 
formation except on page 7, lines 18-22. The Examiner takes the position that the 
hexagonal pits are created solely due to the "dislocations and defects resulting from the 
doped n-type GaN layer and defects resulting from the super lattice structure." 

4. Claims 14 and 15 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. Equation 1 provided on page 7 of the specification states "2%(1 st InGaN layer 
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< In/lnGa < 3%(2 nd InGaN layer)" and does not imply the claimed limitations of either 
claim 14 or 15 which are that each layer of the multi-layer has In content of 3% or less 
or 2% or less, respectively. The equation merely states that 2% of the first InGaN layer 
is less than or equal to some percentage of In in InGa which is also less than 3% of the 
second InGaN layer and is not indicative of the actual percentage required in the first 
and second layers of the InGaN/lnGaN multi-layer structure. 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims 14 and 15 recites the limitation "In" and claim 6 does not state that there 
is In in the multi-layer. There is insufficient antecedent basis for this limitation in the 
claim. Additionally, for purposed of examination, the Examiner will view claims 14 and 
15 as depending from claim 7. Claims 14 and 15 are interpreted as requiring the multi- 
layer to be composed of InGaN where the In content is less than 3% and 2% of each 
layer in the multi-layer, respectively. 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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8. Claims 1 , 4, 6, 7, 9 and 16 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Okumura (U.S. 6,370,176). 

Re claim 1 : Okumura teaches a light emitting device comprising: a substrate 
(sapphire substrate 1; column 6, lines 12-13 and figure 1); a gallium nitride layer 
provided above the substrate (GaN buffer layer 2; column 6, lines 13-14 and figure 1 ); 
an N-type gallium nitride layer (n-type GaN layer 3; column 6, line 14 and figure 1) 
provided above the gallium nitride layer; at least one ln x Gai-xN/ln y Gai-yN multi-layer 
(0<x,y<1) provided above the N-type gallium nitride layer, x being different from y (multi- 
quantum well (MQW) structure 7 composed of lno.15Gao.85N and lno.03Gao.97N; column 6, 
lines 14-19 and figure 1); and a P-type gallium nitride layer provided above the ln x Gai. 
x N/ln y Gai- y N multi-layer (p-type GaN layer 9; column 6, line 20 and figure 1 ). 

Re claim 4: Okumura teaches the device according to claim I, wherein each layer 
of the InxGai-xN/lnyGa^yN multi-layer has a thickness of 1-3000A (three lno.15Gao.85N 
quantum well layers having thickness of 5nm each and two lno.03Gao.97N barrier layers 
each having thickness of 5nm each; column 8, lines 26-29). 

Re claim 6: Okumura teaches a light emitting device comprising: a first gallium 
nitride layer (GaN layer 29; column 11, line 15 and figure 2); a second gallium nitride 
layer (GaN layer 22; column 1 1 , lines 6-7 and figure 2); an active layer formed between 
the first gallium nitride layer and the second gallium nitride layer (active layer 27; 
column 11, lines 11-12 and figure 2); and a multi-layer formed between the second 
gallium nitride layer and the active layer to intercept an applied electrostatic discharge 
(MQW structure 23; column 1 1 , line 7 and figure 2; since the structure is provided, it is 
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inherent that the structure could perform the function of intercepting an applied 
electrostatic discharge). 

Re claim 7: Okumura teaches the device according to claim 6, wherein the multi- 
layer is an ln x Gai- x N/ln y Gai-yN multi-layer (0<x,y<1) (MQW structure 23 is composed of 
lno.2Gao.8N and lno.03Gao.97N layers; column 11, lines 7-9). 

Re claim 9: Okumura teaches the device according to claim 6, wherein the multi- 
layer has a plurality of layers of different In content, the plurality of layers being 
alternately stacked in the multi- layer (MQW structure 23 is composed of lno.2Gao.3N and 
lno.03Gao.97N layers; column 11, lines 7-9). 

Re claim 16: Okumura teaches the device according to claim 6, wherein the 
second gallium nitride layer is an N-type layer (n-type GaN layer 22; column 1 1 , lines 6- 
7 and figure 2). 

Claim Rejections - 35 USC §103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Okumura as applied to claim 1 above, and further in view of Uchida ("Journal of 
Electronic Material: Photoluminescence characteristics and pit formation of InGaN/GaN 
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Quantum-Well Structures Grown on Sapphire Substrates by Low-Pressure Metalorganic 
Vapor Phase Epitaxf). 

Re claim 2 and 3: the teachings of Okumura have been discussed above. 

Okumura fails to teach the device wherein the InxGa-i-xN/lnyGa-i-yN multi-layer has 
a plurality of pits formed thereon; and wherein the number of the pits is 50 or less per 
area of 5pm x 5pm (which is roughly 2x1 0 8 /cm 2 ). 

Uchida teaches InGaN-based quantum-well (QW) structures, where a single QW 
surface had pits with an average diameter of 20nm and pit density was estimated to be 
on the order of 6 x 1 0 7 cm" 2 . 

Because it is well-known for pits to form on InGaN-based QW structures, it is 
obvious that the light emitting device as taught by Okumura having a InGaN-based 
MQW structure would have a plurality of pits formed thereon with an average density of 
2x10 8 /cm 2 or less and by understanding the pit-formation mechanism, high-quality 
InGaN-based QW structures may be developed (paragraph 3 of introduction of Uchida). 

1 1 . Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Okumura 
as applied to claim 1 above, and further in view of Kim et al. ("Mat. Res. Soc. Symp. 
Proc. Vol. 722 Materials Research Society: Structural and Optical Properties o 
InGaN/GaN Multi-Quantum Well Structures with Different Well Widths"). 
Re claim 5: the teachings of Okumura have been discussed above. 
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Okumura fails to teach the device wherein the ln x Gai. x N/ln y Gai.yN multi-layer has 
a photoluminescence characteristic of a yellow band intensity/N-doped GaN intensity 
ratio of 0.4 or below. 

Kim et al. teaches an InGaN/GaN MQW structure having various well widths 
each width having an effect on the photoluminescence (PL) characteristics. Kim et al. 
teaches the intensity ratio of the yellow band to the peak intensity varied according to 
the well thickness and for a well width of 6nm, the yellow band to peak intensity ratio 
was 0.4 (page K7.12.5 and figure 5 Inset). 

It would be obvious to vary the well width, as taught by Kim et al., of the ln x Gai. 
x N/ln y Gai-yN multi-layer as taught by Okumura to obtain a yellow band to peak intensity 
ratio to be 0.4 or below. By keeping the well width below 6nm, the yellow band to peak 
intensity would therefore be below 0.4, allowing the device to have the benefit of a 
higher emission intensity (abstract of Kim et al. page K7.12.1). 

12. Claims 8, 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Okumura as applied to claim 6 above, and further in view of Uchida ("Journal of 
Electronic Material: Photoluminescence characteristics and pit formation of InGaN/GaN 
Quantum-Well Structures Grown on Sapphire Substrates by Low-pressure Metalorganic 
Vapor Phase Epitaxy 1 ). 

The teachings of Okumura have been discussed above. 

Okumura fails to teach the device wherein the multi-layer has a plurality of pits 
formed thereon; wherein the multi-layer has a plurality of pits formed thereon, the 
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number of the pits being 50 or less per area of 5|jm X 5pm; and wherein the multi-layer 
has a plurality of hexagonal pits formed thereon. 

Re claim 8: Uchida teaches the device wherein the multi-layer has a plurality of 
pits formed thereon (InGaN/GaN QW hexagonally shaped pits in the QW structures; 
paragraph 1 of introduction by Uchida). 

Re claim 12: the device wherein the multi-layer has a plurality of pits formed 
thereon, the number of the pits being 50 or less per area of 5|jmX5pm (which is roughly 
2x10 8 /cm 2 ) (pit density is estimated to be on the order of 6 x 10 7 cm" 2 ; paragraph 3 of 
results and discussion). 

Re claim 13: the device wherein the multi-layer has a plurality of hexagonal pits 
formed thereon (InGaN/GaN QW hexagonally shaped pits in the QW structures; 
paragraph 1 of introduction). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention that the teachings of the hexagonal pits and their density would have been 
present in the multi-layer taught by Okumura. The device as taught by Okumura would 
have the benefit of a high quality InGaN-based QW structure by knowing the effects of 
their formation as taught by Uchida (abstract and paragraph 3 of introduction). 

13. Claims 10, 11, 14 and 1 5 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Okumura as applied to claim 6 above, and further in view of Kozaki 
et al. (U.S. 6,711,191; hereinafter "Kozaki"). 

The teachings of Okumura have been discussed above. 
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Okumura fails to teach the multi-layer device wherein the alternating layers are of 
different growth temperatures. 

Re claim 10: Kozaki teaches the device wherein the multi-layer has a plurality of 
layers of different growth temperatures, the plurality of layers being alternately stacked 
in the multi-layer (at 750 to 800°C a well layer of lno.3Gao.7N was grown and then a 
barrier layer made of lno.1Gao.9N was grown at 850 to 950°C; column 34, lines 28-34 of 
Kozaki). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have the multi-layer be made of layers grown at different temperatures as 
taught by Kozaki to be incorporated into the device as taught by Okumura which will 
allow the device to have the benefit of enhanced output power and reliability of the laser 
device (column 5, lines 14-15 of Kozaki). 

Re claim 1 1 : Kozaki teaches the device wherein the multi-layer has two layers of 
different growth temperatures, the two layers being formed at 800°C and 900°C, 
respectively (at 750 to 800°C a well layer of lno.3Gao.7N was grown and then a barrier 
layer made of lno.1Gao.9N was grown at 850 to 950°C; column 34, lines 28-34 of Kozaki). 

Re claim 14: the device wherein each layer of the multi-layer has In content of 
3% or less with respect to Ga and In content (Okumura teaches having a single layer of 
the multi-layer being made of lno.03Gao.97N having 3% In content compared to Ga, 
however the alternating layer of the multi-layer is lno.2Gao.sN having 20% In content 
compared to Ga; by applying the teachings inherent in Kozaki where InGaN grown at 
higher temperatures have less In content, see column 34, lines 28-34 of Kozaki, the 
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multi-layer taught by Okumura could be made at higher temperatures yielding both 
alternating layers having In content less than 3%). 

Re claim 15: the device wherein each layer of the multi-layer has In content of 
2% or less with respect to Ga and In content (similar to the teachings disclosed 
regarding claim 14, the multi-layers of InGaN taught by Okumura could be made to 
have In content below 2% by raising the temperature at which the layers are grown). 

14. Claims 17-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Okumura and further in view of Kozaki. 

Re claim 17: Okumura teaches a method for manufacturing a light emitting 
device, the method comprising the steps of: forming a buffer layer above a substrate 
(GaN buffer layer 2 grown on sapphire substrate 1 ; column 8, lines 8-1 1 and figure 1 ); 
forming an N-type gallium nitride layer above the buffer layer (n-type GaN layer 3 is 
grown; column 8, lines 12-13 and figure 1 ); forming a multi-layer above the N-type 
gallium nitride layer (layer 4 of MQW structure is formed of layers ln 0 .2Ga 0 .8N and 
lno.03Gao.97N; column 10, lines 27-39); forming an active layer above the multi-layer 
(active layer 7 is then grown; column 8, lines 29-30 and figure 1); and forming a P-type 
gallium nitride layer above the active layer (p-type GaN layer 9 is grown; column 8, line 
35 and figure 1). 

Okumura fails to teach the multi-layer including layers of different growth 
temperatures. 
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Kozaki teaches forming a multi-layer including layers of different growth 
temperatures (at 750 to 800°C a well layer of lno.3Gao.7N was grown and then a barrier 
layer made of lno.1Gao.9N was grown at 850 to 950°C; column 34, lines 28-34). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the technique of growing alternating layers of a multi-layer portion of a 
device using different temperatures for each alternating layer as taught by Kozaki into 
the method of forming the device as taught by Okumura resulting in a light emitting 
device having a multi-layer, where the multi-layer is made by using different 
temperatures for growing each layer and will allow the device to have the benefit of 
enhanced output power and reliability of the laser device (column 5, lines 14-15 of 
Kozaki). 

Re claim 18: Okumura teaches the method wherein the multi-layer has a plurality 
of InGaN layers of different In content, the InGaN layers being alternately stacked in the 
multi-layer (layer 4 of MQW structure is formed of layers lno.2Gao.sN and lno.03Gao.97N; 
column 10, lines 27-39 of Okumura). 

Re claim 19: Kozaki teaches the method wherein the multi-layer has a plurality of 
layers of different growth temperatures formed thereon, the different growth 
temperatures being a high temperature and a low temperature, respectively (at 750 to 
800°C a well layer of lno.3Gao.7N was grown and then a barrier layer made of lno.1Gao.9N 
was grown at 850 to 950°C; column 34, lines 28-34 of Kozaki). 
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Re claim 20: Kozaki teaches the method wherein the high temperature is 900°C 
(a barrier layer made of lno.1Gao.9N was grown at 850 to 950°C; column 34, lines 28-34 
of Kozaki). 

Re claim 21 : Kozaki teaches the method wherein the low temperature is 800°C 
(at 750 to 800°C a well layer of lno.3Gao.7N was grown; column 34, lines 28-34 of 
Kozaki). 

Re claim 22: Okumura teaches the method wherein the multi-layer is formed 
using TMGa, TMIn, ammonium, and nitrogen (InGaN layers are grown using trimethyl 
gallium (TMG), ammonia (NH 3 ) and trimethyl Indium (TMI); column 8, lines 26-30 of 
Okumura; it is well-known to use Nitrogen gas during the fabrication process because 
Nitrogen is commonly used as a purge and carrier gases, and so it is inherent that the 
prior art would have used Nitrogen during intermediate steps of fabricating the multi- 
layer). 

Re claim 23: Okumura teaches the method wherein each layer of the multi-layer 
has a thickness of 1-3000A (thickness of InGaN layers are 5nm each; column 8, lines 
26-27 of Okumura). 

Re claim 24: Kozaki teaches the method further comprising the step of forming a 
slow-growth gallium nitride layer above the buffer layer (after growing the buffer layer at 
1050°C, an underlying layer 103 made of undoped GaN was grown; column 36, lines 
59-61 of Kozaki). 

Re claim 25: Kozaki teaches the method further comprising the step of forming 
v an undoped gallium nitride layer above the slow-growth gallium nitride layer (layer 107 
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made of undoped GaN was grown at 1050°C; column 37, lines 21-23 and figure 16 of 
Kozaki). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jesse Y. Miyoshi whose telephone number is (571) 270- 
1629. The examiner can normally be reached on M-F 7:30AM-5:00PM EST. Alternating 
Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's , 
supervisor, Kimberly Nguyen can be reached on (571) 272-2402. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. , ^ 
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